The loss of tissue after tooth extraction is a physiological process, the chronological sequence of biological events occurring during healing of the alveolus results in reabsorption of the alveolar ridge. The purpose of this study was to evaluate a type of membrane, Geistlich Mucograft Seal®, used for post-extraction socket sealing together with Geistlich Bio-Oss®. After tomographic evaluation, tooth fracture was confirmed. A atraumatic technique was used for tooth extraction and filling of the socket with Geistlich Bios-oss® and mucoscopy seal. At six months postoperatively, the computed tomography showed that the bone volume was maintained. It is concluded that Geistlich Mucgraft Seal® and Geitlich Bio-Oss® are materials that can be used as an excellent possibility of maintenance of the socket structure, post-exodontia.
Introduction
The loss of tissue after a tooth extraction is a physiological process and is more pronounced during the first 3 to 6 months after extraction, followed by great reabsorption throughout the patient's life, both horizontal and vertical. [1] [2] [3] The chronological sequence of the biological events that occur during alveolar healing results in reabsorption of the alveolar crest. 4 The dental extraction initiates a series of repair processes involving hard tissue (alveolar bone) and soft tissues (periodontal ligament and gingiva). It occurs filling the alveolus with blood clot, then by a slow process of remodeling that results in the formation of new bone inside it. 5 Healing of the alveolus is characterized by internal and external changes. When waiting for the natural time of healing can occur the formation of bone within the alveolus, even with this condition, alveolar process is lost in height and width. 6 Alveolar preservation is a procedure performed to minimize alveolar resorption and increase bone formation at the extraction site. [1] [2] [3] [4] [5] [6] [7] [8] [9] Adequate bone volume is required to provide satisfactory esthetics and positive results over a long period of time after the installation of osseointegrated implants. 3 The simple placement of the graft material into the extraction cavity significantly reduces the size changes of the alveolar bone. 9 It is possible to preserve the alveolar bone crest with the filling of biomaterials, as bone substitutes and, also, membranes for the formation of a barrier of the material grafted with the buccal cavity, obtaining great results in the cicatrization. 4, 8 The placement of bone substitutes into the fresh alveolus may have a positive effect on healing and prevents atrophy of the alveolar bone. 3 The purpose of this study was to evaluate the membrane, Geistlich Mucograft Seal®, used for the post-extraction alveolar sealing together with Geistlich Bio-Oss®.
Case presentation
A 34-year-old female patient, sought the Esthetic Oral Institute, Lages (SC), with a complaint of mobility in the second upper premolar, this endodontically treated ( Figure 1 ). Computed tomography and periapical radiography of the region of the second upper premolar left side were requested. The images showed a fracture in the occlusal face, which had been restored almost entirely with composite resin ( Figure 2 ). The treatment plan suggested for the patient was the extraction with preservation of the socket and grafting and use of biomaterials, Geistlich Bio-Oss® and Geistlich Mucograft Seal® and, later, the dental implant. The patient underwent systemic antibiotic therapy, two capsules of amoxicillin (500mg), one hour before the surgical procedure and after, with extension for another seven days of a capsule every eight hour; also prescribed anti-inflammatory, nimesulide (100mg), a capsule every 12 hour for five days and lastly, analgesic, paracetamol (750mg), a capsule every eight hours during the pain period for up to five days. The patient was instructed to perform mouthwashes twice daily 24 hours after the procedure with 0.12% chlorhexidine digluconate solution for 15 days and did not perform brushing in the surgical area. The procedure was performed with local anesthesia, the fractured crown was removed and extraction of the dental element was done with a periotome. After careful removal of the tooth, curettage of the socket. Subsequently, the wound margins were desepithelialized with a diamond drill to increase blood flow and cell migration. The graft material was placed into the alveolar filling, Geistlich Bio-Oss®, the small "S" granulation was chosen ( Figure 3 ). The material was compacted to the top of the crest of the socket; after inserting the Geistlich Muograft Seal® matrix, with its spongy structure in contact with the bone substitute. A 5-0 nylon nonabsorbable suture was made with single insulated stitches, allowing a perfect fit between the soft tissue margins and the collagen matrix ( Figure 4 ). The suture was removed in 15 days. After two weeks, the soft tissues were healed and had normal staining ( Figure 5 ). After two months post-operative, complete closure of the socket and healing of the soft and hard tissues occurred. Five months after the procedure, the bone filling and volume of the alveolus were radiographically demonstrated ( Figure 6) . A six-month postoperative period, computed tomography scan of the alveolar bone was performed, confirming the success of the graft with Geistlich Bio-Oss® and the Geistlich Mucograft Seal® collagen matrix (Figure 7) . It was suggested to the patient the need to use a temporary partial prosthesis to protect the biomaterial and for esthetic reasons, she did not accept the orientation. 
Discussion
In certain clinical situations in which dental extractions are performed, it is prudent to use methods that reduce alveolar bone resorption, as in this case reported here where Bio-Oss Collagen® was used in combination with the Mucograft Seal® membrane for preservation of the post-extraction tooth socket. After removal of the tooth there is reduction in the width of the alveolar ridge and significant bone resorption in the first three months. 10 Therefore, reabsorption and remodeling are considered normal events of the healing process, which influences the treatment. 11 Preservation of the socket as a viable method for solving problems of bone loss is a longterm treatment in which the biomaterial is placed in the alveolus after extraction .6 Regarding alveolar healing, there is a loss of soft tissue volume, 12 the alveolar bone is reabsorbed due to the lack of stimuli generated by the loss of the tooth. Preservation of the alveolar ridge is efficient in limiting volume loss. 13 The biomaterial graft prevents bone loss and optimizes soft tissue maintenance. 14 The mineral deproteinized bovine bone xenogen compounds (Bio-Oss®, Geitlich) have been widely used in the treatment of bone defects, in the cases of maxillary sinus removal and in post-extraction cavities. In many studies, grafts used in bone defects showed positive results. However, in others, the benefits with bone graft therapy were less evident. 15 Recently published controlled clinical trials have found that Bio-Oss® together with Mucograft Seal® preserved the collar better than synthetic hydroxyapatite or gelatinous sponge and provided more mineralized tissue in sockets than mineralized grafts. 16 To maintain the bone into the socket, there are membranes with collagen matrix of pigs (Mucograft Seal®), which may justify its use as an alternative to autogenous graft. 17 The ability of collagen to promote progenitor cell adhesion, chemotaxis, physiological haemostasis and degradation, together with easy manipulation and low immunogenicity make this material ideal for the formation of the barrier. 18 In this clinical case, it can be seen that the Mucograft Sea® collagen matrix and the Bio-Oss® graft biomaterial preserved the healing border that promoted an excellent integration with the soft tissues and maintenance of the socket framework. Radiographically the results obtained with the graft and with the collagen matrix were satisfactory, being observed the maintenance of the bone tissue and also of the surrounding tissues. By means of a review of the literature and from this clinical case, it can be concluded that Geistlich Mucgraft Seal® and Geitlich Bio-Oss® are materials that can be used as a possibility of maintenance of the alveolar structure, post-exodontia, in cases that do not require the need for large increases in soft and hard tissues.
